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(57) Abstract 

A gene coding for a protein having the activity of desaturating the A9-position of a fatty acid bound to a lipid; 
a vector containing a polynucle tide containing the whole or part of said gene; a plant cell containing, transferred 
thereinto, a polynucleotide containing the wh le or part of a gene coding for a protein having the activity of desaturating 
the A9-position of a fatty acid bound to a lipid; a process for creating a plant which comprises differentiating said 
plant cells and regenerating the plant body; and a plant containing, transferred thereinto, a polynucleotide containing 
the whole or part of a gene coding for protein having the activity of desaturating the A9-position of a fatty acid bound 
to a lipid. 
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m fa # 

n tz m «b s. # * © fl? til 

So 

ttK^ft-ft-^-So K«W^BIflcttMl7ftt«liajl©«|Rtt*<tt<tt* 

fe&U&li., «H? 0 0 C£JT"e&£ (Santaren, J.P.et al.. Biochim. Biophys. 
Acta, 687:231. 1982) 0 

CH 3 (CH 2 )4 CH = CHCH« CH=CH (CH 2 ) 7 COOH 



1 



WO 95/18222 



PCT7JP94/02288 



-iru-^ (pg) *k nwe>&m.mm<D&m*<p Gcom^^^^ c £ 

(Murata, N. et al., Plant Cell Physiol. , 23:1071, 1982; Roughan, P. G. , Plant 
Physiol., 77:740, 1985 ) . £ fz P G©^a*M*^^(C#^^5 U -i? d 
-;!/- 3 - U yi7WH«7>X7x7-l? (JgJTATase) ©SKSIRteJC J: o 
T&#> ktlTl^ & £ £ (Frentzen, M. et al. , Bur. J. Biochem. , 129:629, 1983; 
Murata, N. , Plant Cell Physiol. , 24:81, 1983; Frentzen, M. et al., Plant Cell 
Physiol., 28:1195,1988) < tlT^fco 

If, ? 't^^MZLWii*) t^i:^Lt^<tSC<!:^Tl6Ci^Lf: (P 
C T^fFtBH : PCT/JP92/00024, 1992) 0 Lfr ATasete5n©M4> (C & 
U fC^^cDATase^rffl^^-e^S^^-frfii LT fc. rt&ftCDATase £ 
H^rLfc? Z tlt&V k>n-f. ^-*OATase0^m*^f?$n^^rfltt«Si6^: 
FJ*-teT> fF^L^^R^Ife^^3<D9-&->a-r7^X^-(DATase^:*fe^S 
I^ILTI^^ o- >©S©P G©3Sfa#^S#fite^28%'T?£> «9 
**£t> *>^8 %4>ttV^\ ->D^?tXtf4ii:D *>#,8 %$rfr^ fz (PCT 
#^{1311 : PCT/JP92/00024, 1992) 0 

— Xf- K"J?flF &tlZ>T v / >/U-ACP li^ic 16 : 0-ACP <t 18 : 1-ACP 

(il6:0-ACP^18:0-ACPCDfiJ^^18:l-ACPcl:»9i^^C <b (Toriyama, S. 

et al., Plant Cell Physiol. , 29:615, 1988) G C ft "eta ^3fecDATase 

Mii©->7;^?f'j7 (^>gg) ©jgyg mm 

m®<ommW*m&LX^ & m^<zmW®.j£±m.tik LT1<^ (Murata, N. et 
al. , in"The Biochemistry of Plants", Academic Press, 1987) 0 iztz? 
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^A*i£*t&^Anacystis nidulans 03iJ£ Synechococcus PCC 7942)te4£iS^^: 
(Ono.T.et al. , Plant Physiol. , 67:176, 1981). 2 oJ£U:A*l £ftS 
Synechocystis PCC6803 tite&ft&Tf&S C ttftia btlT^fc (Wada,H. et al. ; 
Plant Cell Physiol. , 30:971, 1989) „ 

iC^L^flgJ»l?{-— M1£'&*mA-f&o t£oT. ^ >*(il6:0/16:0-*5«kaf 
18: 0/16:0- GmftttWr* ^IHiSO P Gs SQDGs MGDGfci^D 
G D G<Z>IBBffK^cis-M©— **S^«-*A"T 5 d <t*<»r*l"e* * (Murata, N. et 
al.,in "The Biochemistry of Plants", Academic Press, 1987) 0 d^&j&ttJK 
lft»^teM**tl,ts *-rTn>f ;I/-ACP (18:0-ACP) ©A9filClilt^^ 
#At5Ki^f t> —5.16:0/16:0- t)fWC#ftt5 18:0/16:0-) 

O^M?S^t>^SPG*JJ:0 ! SQDG^M$n5i> ttibOWic^i 
LTcis-M©— filg^^ALttl^lNi^i*^ <^te5,£-e&So 

Synechocystis PCC6803 © A 12&^S§flHkS£^it'£ : ? :; £Anacyst i s 
nidulansJc^A • f£9i£-tr£ d <!: K£ «) *5feAnacystis nidulansJwte#& L <^ 
16:2A9, 12*5 J: 18:2 A9, 12£r£j^$-fcr£ £ t *<nTtfeT?* «9 , ^fi LT**I 
fiJ&g&7r£>&Anacystis nidulans£-&z&W'&^ t<ElftW1l6l?* £ C id^^tl 
(Wada.H. et al. , Nature, 347:200, 1990) 0 
t£$5^ z.tilZ-eiz'? ^McD^f&ftlitffi-mcD r> % & G it (Reddy, A. S. et 
al., Plant Mo 1 . B i o 1 . , 27 : 293, 1 993) *5«ti>'A12fi: (Wada,H.et 
al., Nature, 347:200, 1990)^ISfnfk»*©*fc^*<*#**LT^ £o L^U A 
9tt{c-m*g^a^A£ftT^tetfftMfx A 6fe*5«fcOfA12fe^:t&fn>fk^«> 
^n^nA 6 tti A lZttWISHn-ft-^ SCt l± 7?* ttV^o A9tiA12fi 

a< t {c^fiaw-fb $ nx i * & # nt* a lstt^isftUki** « a ls&^i&fitf kt* £ 
cfctt-csttif\, ^ot. Hi/ft®?© a Q&ttmnMt-tzwmoi&B^&mmm 

m&izx\ hmj!&&©a otiL^fiafn-fk-rsn^oae^tifli&nTii^i^o^:,, 
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±IBgtfj£it5£i}-£*:a6. *HI8'#ti. Anacystis JKfciJPI*-* ^ >*©y y A 
DNA^bA 9 &.^f^^QitMM^:^ — h'-f 2>j&m=f-& ? n - — > ^ U Kite^ 
£*I *-DNA£^c^ ^ ^ - D N AT?»tt^if 

5:iMU *^^$t5iclofc 0 -tnt>^ JSJT©* 

(1) iIlc^LtMi©A 9t^™jttSMW5^ >/^f ^3 

(2) Aggies L*:JJgJKF&© A 9tiLttmMb-?Zm&&ft-?2>? >'<fS&m 

(4) (i)jbm(3)<D^rnfrfcmm<Dm.&=¥-xtemm&fc?<D— m^stm v ? ? U 

(5) (l)7!>5(3)©l^*l^t=ia*©jie^X«^»aie?-©— «P*^tf # 'J^U 

(6) (5)»c8E«©*4»3BBia*^k$HirTtt«l#«r||^$*S Ci^titiM 
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m 1 ma, des 9 var mft&=>- Kt57 5 ./ £ v * © x -f- 7 o >r ;U 
-CoA^I&fttftlM* (MS CD 2) ©7 5 y»EW©Jttt*35%^* 0 EI^M* 

*<ra— ©7 5 smcDm&te > tt*a<snttLfc7 $ y^©*^« • u 

f 2ifi, des 9 var mFr%Zfv --ft LT. Anacystis nidulans J U 
*5 3BUi. A 5. A 15*5J:0*pl5X©-f VU— h D N A$rtt©*§S§§#£^lh> 

% 4 Sliis des 9 nidi X© X-^7 d 4 C o A^I&*[HfcIiS* (MS C 

D2> ©7 5 ;wtmM<D&M*7*-?o t i sn&nvitmtm imtmmz^-z 
ms mt. ffl^i/^^©^e^^^3{-*f-r5<sa*aa©^s^^-r^. 

»W©*Jfet*5^:«>©*S-©^» 

<*3fe9>jH-#«Et- So A 9 tt*l&ffi<ffc»#©ft4iM*iftM:. ^ X 
(Kaestner, K. H. et a 1. , J. Biol. Chem. , 264 : 14755, 1989). -5 v b ( 
Mihara, K. , J. Biochem. , 108: 1022, 1990) ( S tukey, J. E. e t 

al., J. Biol. Chem., 265:20144, 1990 ) ©Xf7n^A/-Co A^fift{blSf*0ft 
&&mtmffitfJ\zmMLX^2>i)<'£:fc#3lzte-*:% < «tt* 0 £/cg5E£n©5 >m© 
mn^m^LftmmWtOA 6 &^ e ta*A12fi:©TOfD'fb^S:a ; «lfM%©^K 
tc*g£r L tzmWj&V co 3 (fc©*ft*Hfc»* (Yadav, N. S. et al. , Plant 
Physiol., 103:467, 1993) <Dit^mm.t i*± < 801 LTIr»tt^. #f£BJ3itfc^£- 
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? tl"f* #J*.tefAnacystisM> SynechocystisJ^ 

jft^tt^Oteft^a^J&a-fk-rSAifeJCttAnacystisa (Murata.N. et al., 
Plant Cell Physiol., 33: 933, 1992 0 C O^tTf 5 VJU- ~f 1 MO 5 > 
3ft) O A 9 {i^^^D-fb^^O^^AnabaenaMS.a'SynechocystlsMoaJ^J: & 
if* 

"5, Synechocystis PCC6803 iAnabaena variabil isTf ti % ^©JKI&ff 
0{5<i:^<^:^<sn-l«i:sn-2{C-€:t^-€ f n^^t^[18^D^a&®? (C18) <tft*»16©|&lRr 
% (C16) *ft^LTl.>S (Sato.N.et al. , Biochim. Biophys. Acta, 710 : 
279,1982; Wada, H. et al. .Plant Cell Physiol. , 30:971, 1989 ) <DiZ>$LX^ 
Anacystis nidulans'Cte J$ <!: <!: 30<sn-l <£ sn-2i: fclc C 16£*£-£ LT^3 ( 
Bishop, D. G. et al., Plant Cell Physiol. , 27:1593, 1986) 0 ^oT> Anabaena 
<h Synechocys t i s© A 9 ffi^tefDftlM&tt£JC18:O/16:OH0#^a^aEjR£ LT 
sn-l®18:0£-18:l A 9 ttiitfMt't Z>f£&*1%-t 3 £Bt>tlZo :tli:*fLT 
Anacystis® A 9 &^*Sft4b»*ti£Cie:0/16:0-©#?«J&*H £ LTsn-1© 
16:0*16:1 A 9 iZ^&ftMi- ?> £Bt>tl^o £ &tC v n&ttttrfc^ 

< i^n 5 iMWH^^iB: o/i6: o--e&£c <t^e>> ftmnmv&mft^mtt 

fiSfP-fb^ - Z>tz#>K CiAnacys t i slO A 9 te^FS&ftHblN^® & 9 *<Anabaena*J «£ O* 
Synechocys tisMOH^J: *) jS#J-e&3o 

M##:*^t;t)0-e*So ±lCDNAiiLTOl#6<Jl.l?r 

•f-4 icfs*g$tL/cT ^ y^ss^jiwftix.T> a 9 dt^^-fb^^Mtt^w-rs*^* 
*k ie?ij##4 {cte«6$nA:T 5 ;mmm<D— mizx^ s&x tat* £"*<$> ^ 
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Tii^ffl^ t>©£^tf & C t^tl ho mft&JlZte^ X DASH II 
(Stratagene)H©"7 r — ^ ; pWB15 (Stratagene)^© 3 X $ K ; pBluescript 
II(Stratagene)^©7 T -^5 Vm^mfh Z. £ &o _hlE^^^ 

&X(i* ? Kyo-T'fciekST^-^/WT/y ^-T-fe'-i/ 3 >&%L< 

JtjCD— SB (ffl;Ui\ ^ 1 S©MSCD2(DT ^ 7 ^Se?ij#-^260*>^295CD— 

-hj* (Maxam-Gilbert, Methods Enzymol. , 65:499, 1980)^M13 7 -r - 'J&m^ 
Z> Vr**^* >7 V-Xl- KSIi&ife&CMessing, J. et al. , Gene, 19:269, 1982) m 

h?<D^m (J. Bacteriol., 175:6056, 1993 ) K'&.i-Zftr> Z. tfrX^ Z> 0 
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«: . Jt §s © ate?* a*< «r*i # ««o © #J r it ta ^ 0 

DNAi> ^IftWaifi^Xti^fftWafe?©— «*^*A 9 ft^tSfD-ftStt^W 

*>So ^f&Kag^JEi^ae^Affl^^^-oflififts*^ Lrttaur 

— fe-©/jMfyj---y hfifi?*^^^^^ K&=»- KtSDNAii LX$f 

*««ia^Ofifi?*A*ffii: LTtt, jIST£:£D©;£}£, r"Piant 
genetic transformation and gene expression; a laboratory manual", Draper, 
J. et al.eds. .Blackwell Scientific Publications, 1988J lEtfc©^^*^! l^T 

- •> 3 # U u > 7 y => -^>f * n -f > $; x ? •> ■ >tt 
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^(Nature, 287 (1980), p. 654; Cell, 32 (1983) p. 1033; EMBO J., 3 (1984) 

p. 1525) . T-DNA±<Dmmj&j&tefc^&&*xm2-±tz'<? ?-*mm-fz 

tfcflfl'** i£(EMB0 J., 2 (1983) P. 2143; Bio/Technology, 3 (1985) p. 629); 
/<-f ± U — (Bio/Techno logy, 1 (1983) p. 262; Nature, 303 (1983) 

p. 179; Nucl. Acids Res. , 12 (1984) p. 8711)3: £'&& 9 , Ztlt,<D\<^irtl(Dj3 

ft3 a^o^{c^tfc©^Ktem*l^^:fF^:^-'S d £ *<T? g&t^r>& 

&*±miz.i&w. Lxm&imtf.. ^±^mmmc t xj^m ^ £ 0 

±it&-f2>Z.£lZ&t)1kttX%2>o 

o-rn^$ft^ fcotii^^o 

(HffifJ l ) Anabaena variabi lis© A 12&^t£fD'fl:IN£it£^ (desA) ©JiitSt 
CigLTS^t-^V'J —7 s -f ^*"7 U'-AODNAifK-CD^ a-^^^- 
Anabaena variabilis I AM M-3 (^^^«BHa^^W^HFfJ:t)^ 
Ml) ^ 100ml (Z) B G — ll^itfe ("Plant Molecular Biology", Shaw, C. H. ed. , p. 
279, IRL PRESS, 1988) X*gmLtz 0 25°C. 1, 0001ux©^«"TT^^120IslS £ 
O U -tf^o t&mWLZm.UX5, 000g_T?10#|i^fr;frg£-r<E> C £ 

K£K>m&&ti:®. ! ®!£LxmVll>tZo 
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ff J ADN A^mWl-t 2>tz#>, 0#£5Oml© AM (50mM Tris-HCl.lmM 
EDTA, pH8. 0) IzmffiLTftftL. g&#gi*- 5 Z t <C«t K> mft&tt&mt LTIsI 
jRL^o fti-x 15ml© (50mM Tris-HCl, 20mM EDTA, 50mM NaCl, 0. 25 M 
sucrose, pH8. 0) (CMU BfcX~mM L/c40mg© U Vf 1 - A (Sigma) ^rftjx. 
37°C-e 1 ^Pa^gi-? t^o &iC-/n-r^--te?K£l5mg<h SD S 1 %{c 

^Si: 9 {-S0X.37°C-e 1 BfeSi 5 L^o •£©&. NaC104*»*ftT? 1 Mlctt£ 
<fc-5 JCftl^-v £ S>»C20b1©* D a*;l/A/--r 7 7 ^ jUTJ\s=i-jV (24:1) 

i;l/7;l/3-;l/ (24: 1)IC J: Olfffltb LfcfiL TkS lC50ml©^* 7 
y ; i^D N Ail!M7 WtHUR L/: 0 C ©D N AMm&20ml 

©A&fCT&^U NaCl<£r^^S-e0. IMiC U $ t> {CRNase^^zS^T50mg/ml {C 
<fc? JCjfjQ*.. STt-eiWBII'f^a^-Ufco A®.T:-tk%lLtzm& 
(D7 jc J -JVC 2 Utttfi Lfcl&N 7kmtp(D?J ADNA^x^y -/H&jta*. £ £ 
£lz£ 9ftlM<t LTHHRU 70%^ * y -/i/T?8fe»SU 1 ml© Af&ic^^ L 
Anabaena variabilis ©yV AD NAMi Lfco 

£ teAnabaena variabilis £3fc©JBS8!!giCi|££- Lrt:J§gJ»®?© A12fi:^fi&fP 

m^M. No.3aF04) Ltzfe, A12&*fi&fMhB£^»e^©J:^iC|gl9£ LT*-Zf 
Vj-f-O^lz-A (ORF) jWSZU CtL^tSfQ^^i^t.^©^ 

IHOORFfeitfltilC^fe^ *OORF©DNA« + ©3«3rO«[S 
ie?'JlC#g LT> 4*0^7^7- (IE?i]#-l- 5 ~I£?iJ#^§- 8 ) 
Anabaena variabilis©^-/ ADNA^^Ii LTP CR*ftttofc B 

_bte4*©^7-rv-©^*». ie?ij#-5|-5 1 6 jc^sft^^se^j^t-sy 
ifooy^^v-^ fM««©7^^-©*&*^fr-t±-c?p cr^j: 

•otzo R&tt* lOOu \<0 4 1 1= ~f -5 v - £=g-20# M, Anabaena 
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variabilis©^ ADNA^ 1 #gA*U GeneAmp PCR Kit (^?git) 
Xn^r>fZo S«>©a*«l»«N 95<C ( 1 #) > 45^ ( 1 #) . 72^C (2#) 
1 */U<h LT351f-f jrjVfftZ^tZo {IU 1 * ;Ug© 95^(2 3 #IH£ L 

tzo s*»7ftx R«»[i0it£i«-2»T^o-^y^-e«»*»L-c^fife$n^ 

DNA£#$tL##rLfc 0 EM** 6 i 8 iC^£n/ciggI£7iJ£Wt- 

190bp) ©DNAifrA<£Stt^> Ki LtttliJSftfco CODNA (J^T. 
des 9 var <b^?) »f>T-©M*SSg^Klenow7 5 jfjt y HT^^b L;fc^ 757 
i KpTZ18R (Pharmacia)<DSma I SB&iC? p-^>:T U DNAy-y^t 
- (Applied Biosystems) £ffl<^T&gIE?!]£#t^ Lfc 0 #£ft/c^gI5?ij;£I£ 

1 {C^-To C©*ttE?iJj^&fiJ63ftS7 5 y^lS^iJ (SE3?iJ#-f-2) (2. 
7"? X©X5 t Ta-i' ;l/-CoA^^n'fl:»^<i:Wm^:*g|lJtt ; $:^L^ [g 1 1 : des 
9 var Wf>i**<3- KtST^SEJiJi^^f 7n^;l/- C o A^FiSftHb 
US (MS CD 2) 07 S y«EW©Jttt**^ o 

des 9 var Bfr^ya-yiLts Anacystis nidulans©yV A D N A 
^tf>MLfco ISSftXhoI, Pst I fcitfBamHI 

^70. l#g ©Anacystis nidulansO^V A D N A £:-KJBJr L . 0.8%T7!fcj — x 
^";H^icI|-?rDNA»ffr^^lts t^fD>^yi/> (Hybond-N*; 
Amersham) \Z\-?u y t~ w > ^ L^io ^n-yD N A tiMul tiprime DNA labelling 
Ki t (Amersham) £-/H^"C Ca- 32 P3 dCTPTiSLfco 6 xSSPB[l x 
SSPBtilOmMU (pH7. 0) , 1 mM EDTA, 0. 15M NaCl], 0. 2% S D S *5 J: 

O*100^g/ml-v/ ^ifit^DN Aj^£>fifc4$fc4»T?55lC\ >*3.<—> 3 > 

LT*7°n — "/DN A i ^ U y^Klt^^tfZo fOtv ;>< >7 U > £ 2 x SSC 
C 1 XSSC(±0. 15M NaCl, 15mM?^>®?^ h U A] s^ML 15#* 2 Ek & 
1^0. lxSSC4 J_ e40°C> 15^* 2 Ialigi -5 LTifel^ >>*?*5"7 ^ - 

^•fir^o/co -£<Z>*£Jfk ^irtKDMmmm-eWWi Ltzm&k 1 *ODNA»ffrO 
**<tfttb$tlfe (1^2 1^:^*. Nonliy;ADNA4III5»*^tDIBfLT^ 

CHSi^J2] des 9 var ®rtt* £*§Plte<£>ii^Anacystis nidulans^V A^OD N 
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Anacystis nidulans R2-SPc (M£ZJz*2&?m&£.%l&m9im £ K) <Di& 
iiSitfyyADNAOWlt Anabaena variabilis <Dm& ttS&mzfftii -* tz 0 
%j\00ug<D¥J ADNA£Sau3AI-eS&#7iHt Lfc^. Molecular Cloning 2nd 
edi tion, pp. 2. 85-2. 87(Sambrook, J. et al.eds. ,Cold Spring Harbor Laboratory, 
1989) ©JSl^ot, > a »?&§?^iETT?Oj@iS^^]|t{c«k 9 Z> 
23kbp©DN A^rfr^lHUKLfco Cft^rBamHI £ Hindi I iTrtUif Lfc7A/77 
— if<9?—X DASH IKStratagene) ic^ o -.=.•> LA: 7 r - S^tH^c* 
y y-i?>^LAnacystis nidulans©yv AD N A 5 -f 75 U — £*fA: 0 d<D7 
r-y^-f ^5 U-*^»«P2392 KflRlfeS-lK NZ YMi£*t&£AftfciS*l#tj 
15cmOv' + -L/{C*^Ti^^l0^ii©-7 e 5-^^^g£$-fr^^. t-fD^> 
(Hybond-N + ; Amersham) ic7n y ■f- ^ Ltz a JtiecDIflf >&Vt£ 
m&kiz^ Ca- 32 P3 d CTP-er^aL^des 9 var mW*^<b* >7U><hR 

fco »5»tiyi:7T~^DNA*tt«»©«(II8**T-50WfLx 0.8%7#o-xy 

>£-_t§B<D*^ U V/iHtifefr-etf >##f L. 7n-7DNAiA^y 
Uy-f X^*DNA»f>r©S$ <»:■€•© ->^^3fi«*Jt«Ly!:o A 5 

i A 15© 2 ^ P->3&<*t>ail^>^yl/*^Lx £fc-f hDNAlffrOi; 
£ fe^n^nilfectD^lSkbp^feo^^abg^OORF^^^trOtc+^i^J 
»rL> CC2 ^d->©^ FDNA{co§Mi=*o*N<D#JHias*T?-izJWf L 

TiMf >##T£*Tteo Az 0 ^O^mXhoI-e^Sff UW^ij Z-fXtSi, 2^u 
->t t>#tf5kbp©DNA»f>T-*<*tlJ$n/i©T?x Ctl^rpBluescript SK- 
(Stratagene) ©Xho I h IC-*?? u — .=. L. A 5 <b A15&3fe©DNA 

SfM-^r-en-en^r^^s Kp 5 xt pi5x*»^ 0 P 5 x«h pisx©#«tt 

VftZtltz C353HJ: A 5. A 15*>J;r>* pl5XO-T >ir- h D N A^O^gSgg^ 
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%7j<-to mfrtfLiz&%Ml*X9 V -->r<Z>MM-e7v-7'<Ddes 9 var WrK" 
^-f^'J^XLfcDNAi^to *^gmdes 9 nid (&i&) ©£Iig& 
i-fe^X^O^lSj^^o iHH^$cBJtedes 9 nid *£t;ffi#© 5/~ir VXO^-fS] 
^^t* o 5, 1. 25*5 «fc tfO. 5kbp<£#'<- {w*5 # S if -f X t - * - 0 

*IIB**©te-^W\ B, BamHI ;H, Hindi 1 1 ;N, NotI ;Hp, Hpal ;RI, BcoRI ;RV, EcoRV; 
S, SalI;P, PstI;X, Xhol^:^^-] „ 

«IP8»**Sl.>«BxoIIIlCj:47 r >f U a 5 K^plSXi 

OfMfeU des 9 var *ffi-*<'W ^ U ^ X-$-£SS#££t;#7 2 kbp©D N A#r 

^<Z>DNA^#4Mcii834bp^ic>te£ORF (des 9 nid) #<?!F2E L (ie^J#-^ 

3 ) . 278^sor s K$nT^sifi^$n^ (ie?ij#-§- 4 ) 0 & 

iz? o — .r: ;/ L fcAnabaena variabilis &3fe<Z>des 9 var WrFrtf^— KLTIp 

^T^/iE^iMtffV? h (GENETYX; V7h-i7X7i^) £«K*5<fc 
D*T ^ /IMBTU©?*-*'*-* (EMB Lfe-ktfDD B J) &ffll*T«[^#©i* 
1>T i y ME^JOtfcsft^Tteofct 7")7CXf7a>f;l/- C o A^*S?D 
•ft IMfctOJBI^tt*^* 3 0 *-??*Sj&<®Brfi«n;:#Mr tiffin C <h CJf? 4 
El : des 9 nidi T XOXf 7 a -f C o A^ISflHfcBMfc (MS CD 2 ) <D 

3- Kt5Cii^<^nt, 
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Anacystis nidulanstt^i&fftffcl**.*: LTIBJf Jcfe^- LA:l&3fDffil»»0 0 (ft* 
^mQiti-&A9&^ti&to4tm&}£&Lfrftizt£^ (Bishop, D. G. et al. . Plant 
Cell Physiol., 27:1593, 1986) fzib, des 9 nid# u - Kf £ # U ^ K* 

J&Lfco fiP*>> LTpBT3a(Novagen)ffl^. -^ONdel <t* BamHIOlfflic 

des9 nid^T $ yjfcttlCjfctfttT ^ yK*#l^i^ffli:Lt^D-->rt5 
d i^-^TOct o {C LTff ttortio des 9 nid©3- Kf * * W * <D C 5fc8MM 
It&KBamHIl^ h£Aft*fci&l^ C *SS *«tr 2 @fi)f©iMIE?iJ£& T P 
CRSJ6*fftiofc, fin*.. 

-fe^X^^-; 5' -ACGTCATGGCCTGCAGT (TfctiPstl-fr-f h) (IE?iJ#-Sf 9 ) 
7>ft>xy7^7-;5' -CGCGGATCCTTAGTTGTTTGGAGACG ( 1 S$g (4 BamH I * 
-f K 2l»li7hy^3K» (ie?ij#-f-l 0) 
pl5X**M£ LT±ISO 2 -o<D75 -T V-*ffl^TP C RKJS*fTtt "5 <t#f 1 

4 obpoiw^bti, cn£-puci9©smaiSB&{c-9-:/^ D -^>ntss 

mzte$coKWtiLib<£.£fZo Ctl^BcoRIiPstl-efliic-ei^f L> — pl5Xfe|5j 

cmmmmx^m-r^z-tiz^to. ^^^^ K^oa^fcBamHisu&^^AL 

/Co 5 K*SalI7?W»f Lfc&. 4«©dNTP#^T"CDNA# U ^ 5--tf 

Klenow^fM-^ffl^TFilll InRJ6*?Ttt^^v 31 #«E#HindI I ITWi L fc e :tl 
(C. JKT0 2«©^fiRDNA*N&fiJ£5T^^ , ^--«-z»A-r**(CJ:t)T i y MMM 
icNdelSB&^ALfco SP^. 

5* -CATATGACCCTTGCTATCCGACCCA (T*fcJ4NdeI) (K)#^l 1) 

5' -AGCTTGGGTCGGATAGCAAGGGTCATATG ( 1 (4Nde I If -f K 2 (4 H i nd 1 1 1 (D 

— B) (E?»J«1 2) 

**^HS^L7^^-iLfc. J£l_h<D=t -p ic LTtiJ^/c-T'^ x = K ( 
pDes9Nde) £ N (Molecular cloning pp. 250-251; 1982) t^^TIlL/: 

*fl§M#<BL21(DE3) (Novagen)© 3 > k'f > h -feryl/jc^A U T > fcf •> U 
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lc«fcS«8ijrcJ:*>JBJME!M*BLDE S 1 *ntz 0 

B L D E S 1 RC/pBTSaO^^W-r 5BL21^ (BL1) * 100ml <DM9^*t& ( 
200 #g/ml©T >lf *> »J V, 4 mg/ml $Ol>3-*, 10#M FeC13, 0.5#g/mlt" 
* * >B1. 1 mg/nl^lf 5 tc#«U 3 7 0 C-?i£S Lfc 0 

&fi600nm-?0. 50. D. icSSSTfl^i^^ ^V^of;l/ft^ 
5* h •> K(lPTG)**»MlBiMK:<i:*<fc^JciiQx.yto IcmiBIIfiU A 9 

-tt^i&3fp'fk»*ae?©ifts*Bi3itL^:o m^LLtzxmm^u ? Naci 

J»K*affiLfco HiS^BlighiDyerO^-^ (Can J. Biochem. 
Physiol., 37: 911, 1959) (CSfcoTttfUU 2. 5 ml CD 5 ? J 

y?C-R7A plus (A*Kf|£j?r) ^ffl^^o m¥k*tev>% 1 Slc^to 



« 1 3L 





16:0 


16:1 


18:1 (11) 




b l i (o mw 


4 7 


2 0 


2 9 
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B L 1 (1 S^) 


5 0 


1 7 


2 9 
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B L D E S 1 (0 B#FiJD 


4 4 


2 2 


3 0 
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B L D E S 1 (1 BfrlBl) 


4 0 


2 8 


2 8 


4 



C CL-Z?B#f!8« IPTGK cfc £ * ? ©.BSiKWaSrij^o 

BLDES 1 -^(i 16:1 t<mtQLT^^ Z ti)<m &*^?&*o #atfc 

BL l^iCik^BLDES 1 "C« 1 6 : LO^ibf, 18:1 
(9) k^Efc Ln des 9 nid K"***# V ^"7*- Ktt 16:0 < 

1 8 : 0 feSft LT^fi&fPIBI&K^m-rSCi^Snfca 
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mmm 4 ] des 9 nidm&¥<D?'<=my!ifc^<DmA 

Anacystis nidulansS*£>des 9 nidit&T^&Ocfc o fc LT^^n 

P Des9Nde£Sac 1 1 Sa 1 1 "eiTO-T £ * fc <fc «9 M»* ©ifl »f 8Bft-e& * n*: des 9 
nid«fe?»r>i-*<»e»n*o — 3\ ^> KtfORuBisCOite^&^t?* n- > 
PSNIP9 (Schreicher^s EMBO J. 4,25(1985)) fr&SMiktt'sOtransi tE?!l& 
HindllltSphlTfiO?) Hi U Ztltm— ©frJBBS^TrtUBr LfcpUC118tc: 9 o 
>^-T^C tCiO, transitge^iJOT^i-v^^^ n-->^>f H&SrfS 
\ K (PTRA3) ^lifco C<DHindIII1r>f h £ «JWf ^Klenow^^-eFi 1 1 
inLXbal U >*7-£^*l^ (pTRA3X) 0 KpTRA3X£-Sal IiSac 

I-e-BJWf U $ § JCjSI— O0JPSSSS^T?tU»f^-5^IC <£ o Tiffcdes 9 nidstfe^ 
mfr&WALtz (pTRA3Xdes9) » KT teRuBisCO© trans i tlg^ijjc 

*ntm-<Z>Wt&WC des 9 nid3lfe?-*<aiR$n*o Ctl^-Sac I 
tXba I-e-WBf LT&tCxfc^jt^ffl©^ Al^So m&H^M^^ ± 

U -^7X; KpBI121(Clonetech)<£r$ijm^^SacI<i:XbaI-e1i!J»f Ltffc^^X 
5 KpBI(-GUS)ti;S -Glucuronidase^^ (GUSitfe^) &-*\ Cft 

NOS) ^-$*-^-©KllclS(raL^:*Ajte?*#At-*Ci{cJ:0> 
©^CAffi^^^- (pBI121(-GUS)Rbsc-des9) £^fc 0 

( 2 ) pBI121(-GUS)Rbsc-des9CDT^*o^<^7 i U ^ A^O^A 
Agrobacterium tumefaciens LBA4404 (Clonetech)£50inlCDYEB:igitfj (1 l^tz 
<0 t" - 7 x. X 5 g. if x + ^ l g N h > 1 > a m 5 g v 2mM 

MgS04(pH7.4)) IcilLs 28t:T?24B*H*««N «««*3. OOOrpnu 4 °C. 20# 
OSit^SL/Co 10ml® 1 mM Hepes-K0H(pH7. 4)*e 3 M®c-*tz'&^ 3 

ml<D10K^' U -tr n l [eiafc^ ft&ttr: 3 mlcDlOX?* U -tr n - jUizMM L 

TDNAiAfflT/DA^f'J^AiL/Co 

C©cfc -5 tc LT»fc»Jfc50/i l&tflflME<Z>:/5 * $ KpBI121(-GUS)Rbsc-des9 
1 # g&* j. ^ >y Md A*U ^ U * >gl (Gene Pulser ; 
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BioRad) &m^T 25u F. 2500V. 200Q ©^^-em^^^PX^-^ij-, ~?3 
^; KDN A^7^n;^f U ^ Ai;#Att 0 :ol$*iy^>|>>7f a 
800#1© SOCiM (1 h U ^ h > 20 g. 5 " 

gs NaCl 0. 5 g> 2. 5 mM KCK 10 mM MgS04, 10 mM MgC12, 20 mM iTj^zi — x N 
pH7. 0) Zjjaz., 28^-e L5^F^#g^#L/Co :0^#jg 50#l£ N 100 
ppm©*^ V>T >£#t; YBB^igifc 1.2JD ±iCt^, 28 e C-C=2 B 

Sl^7X; KDNA£l«L/Co C©7°5X5 KDN A£ii^*j:f|fiJ|^i|#fc-C#j 
^bfts 1 %Ttfv-x?J\'Mn$kWHz£ <3 DN ABfrtt^ftU 32p-?5</l/L 
fcdes 9 nidite^SfJn ^7"d -^i L IMf >##ff;:«i; 0 % y 5 X ~ K 
pBI121(-GUS)Rbsc-des9^r^A/-C : ^ £ £ t ^rttfil Lfco d © Agrobacterium 
tumefaciens^rALBBSDEStif^o 
(3) 9'<*0MK1k» 

±fB©ffi**ALBBSDES£r. 50ppm©*7 *"*"f 5/ >^^t?LB^#:^«feT28 0 C. 2 B$ 
IHHBtSftftLfco «F««[1.5ml* 10, OOOrpm. 3^FI1^LT»»^ 
-i S/>&|&< tztbiz 1 ml<DlBigm-e8t'ftLtzo MfciO, OOOrpnk 3^Fa11^LT 

1.5 m\<DLmmzHmmL!&mmmm£ Ltz c 
jsaKjcioa-nuantsau *«7k-e3iHitti^ »w**©aMiifc±-e7k*aoTjRjfe 

ffl©3l<h Lfco Z.<DM& 1 Jt"# 1 cm 2 Kte&cfc ? XTtlWi:^lrL, _bi£ 

- Urt©MS-B5i§itfe (^>^;Hf->1.0 ppnk ±7 ? U >WfWL 0.1 ppnu S. 
O*^^ 0.8 X£#t?) ( Murashige, T. and Skoog, F. Plant Physiol., 15: 
473, (1962)) _tfc. 7 <y h "7 > No. DfcfK ( 0 7. 0 cm) C©^S£{C 
^±i:LTl^l^/:o •>+• — 1>*/<5 7 ^ ;UA-e->-yi/L. 16^Fb1HJ. 8 
mfflm&mWC 2Br B 1§SL/: 0 ol^?77*7> 250 ppm^t? 

MS-B5^ilfe±{c^ L. mUlZ lOBFI^lLTT^D/^f'J^A^iiLfco 
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M.lZ^^y^^> 250 ppmS.O**^-v-T •>> 100 ppmSr^ir MS-B5^i&±ice^ 

^C^o lOBFa^S^ tt!U->a-^?77t7^ 250 ppm&tf:*7 

t^f->> 100 ppm^-^-t? MS-HF^Jfe > S^T -r- 7 9 V >mW%: 

MS-B5igife) {CgffcLfco IOBPb^S^, ^fe Lfc *. - h 
^>ttt©iIfeMi U :/5 > h**y ^Xrt©^ ^ 7 * 3 is 250 ppm£-^ 
&• MS-HFigit&f^^iLfco 

c^jfe^j 5 ) mmm& * '< =* <o? j ^ w j -if >##f 

fiJU iMf >&£>V— !f >»*f*fTo/io yyADNAOWlliJSttCTABScT 
(Rogers, S. 0. & Bendich, A. J. ; Plant Molecular Biology Manual A6; 
1(1988)) Kflfeo-Crrtt-ortio Ifl-£s 2g0^^3©I^l*MHU 
CTABitii^We^VADNA^ffco 1 0 u g <D D N A £-#JRBI£&EcoRI 
<hXbalT?i8#r^0. 7XT#a-xy /UTm^&l&U ^ o >§£ (Hybond 

N+; Amersham) {CO. 4 N NaOH^ijfc^ L fco C CDJ^{CpTRA3Xdes9^ t> transi tftf 

^•^^Cofco 36rastt^T-y»> A?-*->T:/gHC«k£*fctH&:rrtt^ (Nagy, F. 
£>: Plant Molecular Biology Manual B4; 1 (1988)) . poly(A)+RNA£*;l/ A 
T>0/-rfc KA?3 07/fn-Xf;b-ei»»its t^n>l (Hybond N; 
Amersham) {clE^U if If £ PUttfVW ^ U ^ ^ -fcr- f a >K <fc t) L fc 0 
i^ClORN A^MlT^5i#*<*ofcK ^©4^£>f£5ifi;<D^fi#; 

n-;U (PG) . * + y jtfWl/^T WU^'J -tzu-JU (SQDG) ^<Dm 
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( 1 ) ^MOtttb 

J!§K©afciJteBligh-Dyer& (Can J. Biochem. Physiol., 37: 911, 1959) T? 
ftU-otzo 1112 g©i (-fO«*ttftttSi*ttlg) *y u 
cn(c20 mlO^no^^A : y *y-;l/ (1:2. #j»ifc) 
^If-T^S-iKS^. 15^F B ^#fiL^o Ctl(^nntwl/A 12mi&.tf|gS7j< 
12ml £;&n*.&L < M^L^Ife. 3000rpm . 4 °C. 30ftm<Dm&-£7km t^WtM 

p-^y-jt/<#l/-^-*fflV^ 301C*ffT7?*«t*l»^feo CIft&2 ml© 
i'nDWA : J-JV (1 : 4, #»J£) K*j^U ^BggttfM £ L*io 

(2) J»Jt©»® 

DBAE-Toyopearl 650C (IV-) ©!^7§?£2. 5ml2r 1 Mft»^- h U *? AtK^^ 

(pH7.o)25 iitsBtifBsaiLfco cn£. /• * y u 

* y -;MC!gjgLT. rtS2 cm©7>-5 AtcJff$1.5cm*-Z»lifJ6 % MM 
50 ml©* no*;l/A : y ^ y (1:4. ftgtlfc) -e#fe*£L/c 0 

£Jli®fl& 7^1:^1^ 50 ml CD * n n : ^ * / —71/ ( 

1:4. #«ifc) T?^y*f5* b isfrVT i/JVjn) -bv-Jls (MGDG) . *JiS 
5 * h isJWTi/Jbtf U -fe n— (DGDG) . r =f- : J )\y ^ j —jVT ^ 

^ (PE) , ^7 7 f^3'J> (PC) *»tflUs ^ftllMK (MGDG. 
DGDG. PE. PC) Wftt LtZo 5 BlOft»tf*X7 7 f ^ ;Hr 'J > 
(PS) ^^tilLT^#. 20mlCD* n : > *y-;U (1:4. #StJi) 

"£?SlMS£3r$fc^ L A:^. 50 ml©* a o*;l/A : > * y : 10 MliFS^T >^E-^«7 
A7ki&& (20:80:0.2. #«£fc) 7?PG. SQDG. r 5> J is h - 

yu (Pi) *^tr®»*»fco c©U$x{c i5mi<D*-? ; -jv&jmz., ^EETt? 
»!fc*lfc^*:o Ctl^O. 2ml© * n u A : > * J -)\, (2 : 1 . #«±fc) (c 
**>U BM&IM (PGx SQDG. PDM^tL^o 
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MGDGx D G D Gn PE. PCI^ii, => A ^ o •? y. y^, y ^ _ 

(-fThaf-X, thnvtt) KJ:»K $&{C^@L^o IP"&. *nn*^A 

r-feh> (4 : i) x T4?h>. y 9J-*-*m)iz&to+ zt, mmm (mgd 
g. dgdg) tay-t?h>-c. u >j»jf (pc. pe) it* ? j -j^-emm^n 

(3) II^P7h/77^ - (TLC) fC^SPGO^lUffifasiiili^^ 
(2) T»fcM#*'>U rty^-TLC^l/-- h#5721 (Merck) -U#jHL7to 
STOiii lT(i, SttifOi^l^no*;^ : T-tr h > : * ? J -ju : & 
Wt:* (50:20:10:15:5. #«Jt) *tt/ig!»©i§£-te * o n *yb A : ^ ^ y 
: 7K(70:21:3. ^«Jt)<£-ffll^ 0 tlc^jh^ 7* U A U > (8 0 %T-tr 

ish*-£ C <btc«fc f)£* 7X©H!K<Dilj#£8i£ L> fife L^IIitg£-:> y y^r 
tea&»>f-^wkLA:o —2k sn-i, 2 r£©aM&»i&jjfc*»a&sfca6 

III <9 o /c V fs YJlsfr Z> 5 m 1 <D ? a a *JUA : J ? y - ji, (2 : 1) ^ 
#-ej&Jt*l§|iK L> ZtmLtz®., 1 ml©50 mM TrisCl (pH 7. 2)&.O*0. 05 % 
Triton X-100 *;ta*. N & L < j8JJ$LTJI&S^M$tT, 9-*JXtj\£ ( 
Rhizopus delemar) fi*0'J/<-g (2 5 0 0 U ; »J >#-*±) ^-Jnx. 3 7 

©RJ&E4fc**»ft* TLC (* n n*;l/A : T-fe h > : ^ : . ^ 

= 10:4:2:3:1) «fc t) *SJft©JliiK. &tfjteJ»»»c#« Lfc 0 

£ctzmsijWzj t *ji'^XTJi'%:z idicd's^^>-^ 4 mate u ^bet-c^s^ 

D^h/N* y ^C-R7A plus fcffl^fco ^«KO|«l«*2^ PGiC 
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19 
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44 


33 






19 


12 


0 


0 


3 


4 


40 


23 
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3 


1 


6 


70 
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18 


10 


0 
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2 


31 
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tO^IJCl 6 : 1 c i s^'itX-Tl^*. $.tz^ 'J>&&^tz 1 8 : 0 
t> ttt), 1 8 : 1 *<i||*.T^S^3 C i*<*lJB^ Ltz 0 

tSfPJ|gffi&m (16:0 + 16 :'l t r a n s + 1 8 : 0 (X^T U >®0 ) 

Lfc^/<3TB5 5«tf L<ft<4oT^S e PGOsn-K ZfflOM 
*g*^5>. sn-2li9 8 %J^±tSf0ll&^lS (16:0 X« 1 6 : 1 t r a n 
s) T?£i&&nT*5'K ^fcKfcfc^AK«fc»3£/jfcL*: 1 6 : llit^tsn 

AaOPGO s n - 1 {fc©teftll&I»»ti«&"C4>fc< ttoT^S C i*<W €>^T? 

i^t. sn-i. 2sa*i^ fiafDB&j»K^b fifes. B^fii. i&ft^^a 
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1 6 : OcDWL'PL, ZtllZVZJfcLtz 1 6 : iOl 0 KffiHfc©ii;6njO<g! t>^-?& 0 > 
1 8 : 0 ©^fi&fttfbkiiA/T^rtio C©?-^ MGDGiDGDGCo^' 
Till 6 : 104^iLtsn-lfet:^o^ s n - 2 &^ g> &4>*& 
fcii^ftfco MGDGs DGDGs S QD GR^'P G (ilClliftlc^tSJIf 

Tn ZtiZ><D 4 ScDflgRfiAnacystis nidulanscD^fc *>'&&tZ>%)\1?ib N ^ft 
Anacystis nidulans©ilteM:#& Lttl^JHTC* tK L^4>*^tt48j7?ti±{c3R 

f7'J ^*<^fn^b$ti^o«M<^^c:«i:-c : *^o 

C<D£r>K, J^®te^^^*=3 0J!gg^^f©^M*^. Anacystis nidulansS^fc 
ifcTCCDfliRCD 1 6 : Oil 8 : 0 *«»T»*J| < ^ftffitfbT? $ 5 C <h ^2^H 
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16:1 


16:2 


16:3 


18:0 


18:1 


18:2 


18:3 


216:0+18:0 
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0 


0 


0 
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47 


21 
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17 
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0 
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4 


58 


6 
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©11*4 1 -t z> mm k *? ^ t wffl -e * s c i zm-t 0 

if MS-HF^f-H 2 5°C. 1 6B#KIS8n 8 WOHIt 2 allUMSU&ffeK*/ 
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ar«#tt«*$n^*^/So ^iafn-ffc»*ate^©*A»cj:»?fia»tt. 

*mw<DA 9tt^«s^k***3- K-r s ae^^ tc*A-rs cite j:*?. 



WO 95/18222 



PCT/JP94/02288 



mm*=r : 1 

SEJiJCDg^ : 1 9 6 

mom. : -*m 

WZFl<DWM : Genomic DNA 

QeM& : Anabaena variabilis 
W% : I AM M-3 
I£?lJ : 

GCT CTG GGG TTG TTG CTG TTA TAT CTA GGC GGG TGG TCT TTT GTG GTC TGG 
GGA GTT TTC TTT CGC ATC GTT TGG GTT TAC CAC TGT ACT TGG TTG GTA AAC 
AGC GCT ACC CAT AAG TTT GGC TAC CGC ACC TAT GAT GCT GGT GAC AGA TCC 
ACT AAC TGT TGG TGG GTA GCT GTC CTA GTG TTT GGT GAA GGT T 

EJIJ#-§- : 2 
I5?IJ<DS£ : 6 5 

mmom :7; ;m 

mnomm. •. k 
mm 

£eM%i : Anabaena variabilis 
: I AM M-3 

Ala Leu Gly Leu Leu Leu Leu Tyr Leu Gly Gly Trp Ser Phe Val Val Trp 
Gly Val Phe Phe Arg He Val Trp Val Tyr His Cys Thr Trp Leu Val Asn Ser 
Ala Thr His Lys Phe Gly Tyr Arg Thr Tyr Asp Ala Gly Asp Arg Ser Thr Asn 
Cys Trp Trp Val Ala Val Leu Val Phe Gly Glu Gly 

2 5 
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: 3 
: 8 3 7 

EPOSES : Genomic DNA 

mm 

QeM%s : Anacystis nidulans 
«jjg : R2-SPC 
KfiJ : 



ATG ACC 


CTT 


GCT 


ATC CGA 


CCC 


AAG 


TTC ATG 


GTC 


GCC 


ATT CAC 


ATT 


GGA 


TTT AAC 


TGG 


CCC 


GCT GTG 


GGC 


GTG 


TGT TTT 


GGC 


ATC 


ACC CTA 


GGC 


TGG 


GAA GTT 


CCC 


AAA 


TGG CTG 


GAA 


TAC 


ATG CAG 


CAC 


GGC 


CCG ATC 


GAA 


TGG 


CAC TCT 


GAC 


CAA 


GAT GTC 


GAT 


CAC 


AGT CAC 


TTC 


CTG 


TGG ATG 


ATC 


TAC 


AAG TTC 


ACG 


CGC 


GAT ATC 


GCT 


GGC 


TAT TTC 


TTC 


GGT 


GTC CAA 


GTC 


CTA 


GAG GCT 


TGG 


GTT 


GGC AAT 


GGC 


TGG 


CGC TTG 


GTG 


GTG 


GTC TAC 


CAC 


GTC 


AAG TTT 


GGC 


TAC 


CGC TCC 


CAT 


GAG 


TGG GTT 


GCC 


CTT 


CTG GCC 


TTT 


GGT 


TAC CAG 


TAC 


TCG 


GCA CGT 


CAT 


GGC 


TGG TTG 


ATC 


ATC 


TGC GGC 


CTG 


AAG 


GTG GCG 


TCT 


CCA 


AAC AAC 


TAA 





CTT GCC TTC AAC 


TGG CCG ACC 


GCC 


CTG 


GCA CTG TTA GCG 


TTC CTG CCG 


GCC 


AAC 


ATG GTT GCG CTG 


TAT TAC ATT 


ACC 


GGT 


CAC CGG CTA ATT 


TCG CAC CGT 


AGC 


TTT 


GTG CTG GTG TTC 


TGT GGC ACC 


TTG 


GCC 


ATC GGT CTG CAC 


CGC CAC CAT 


CAC 


CTC 


CAC GAC TCC AAC 


AAG GGT TTC 


CTC 


TGG 


GAA ATT CCG GCC 


CGT ACG GAA 


GTA 


GAC 


GAC CCT GTC TAT 


CGC TTC TTT 


AAC 


AAA 


CTG GGG GTA CTT 


TTG TAC GCC 


TGG 


GGC 


TCT TTC GTC GTT 


TGG GGG ATC 


TTC 


GCC 


ACT TGG CTG GTG 


AAC AGT GCT 


ACC 


CAC 


TCT GGC GAC CAG 


TCC ACC AAC 


TGC 


TGG 


GAA GGC TGG CAC 


AAC AAC CAC 


CAC 


GCC 


CTG CAG TGG TGG 


GAA TTT GAC 


TTG 


ACT 


AAG GTG GGT CTG 


GCT CGC AAG 


ATC 


AAA 
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SE^lJcDft^ : 2 7 8 
^^JS : Anacystis nidulans 





R2- 


•SPc 
























Met Thr 


Leu 


Ala 


He 


Arg 


Pro 


Lys Leu 


Met Val 


Ala 


He 


His 


He 


Gly 


Ala Leu 


Trp Pro 


Ala 


Val 


Gly 


Val 


Met 


Val Ala 


He Thr 


Leu 


Gly 


Trp 


His 


Arg 


Leu He 


Trp Leu 


Glu 


Tyr 


Val 


Leu 


Val 


Phe Cys 


He Glu 


Trp 


He 


Gly 


Leu 


His 


Arg His 


Asp His 


His 


Asp 


Ser 


Asn 


Lys 


Gly Phe 


Tyr Glu 


He 


Pro 


Ala 


Arg 


Thr 


Glu Val 


Asp Pro 


Val 


Tyr 


Arg 


Phe 


Phe 


Asn Lys 


Gly Val 


Leu 


Leu 


Tyr 


Ala 


Trp 


Gly Glu 


Val Val 


Trp 


Gly 


He 


Phe 


Ala 


Arg Leu 


Val Asn 


Ser 


Ala 


Thr 


His 


Lys 


Phe Gly 


Ser Thr 


Asn 


Cys 


Trp 


Trp 


Val 


Ala Leu 


Asn His 


His 


Ala 


Tyr 


Gin 


Tyr 


Ser Ala 


Asp Leu 


Thr 


Trp 


Leu 


He 


He 


Cys Gly 


He Lys 


Val 


Ala 


Ser 


Pro 


Asn 


Asn 
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Ala Phe Asn Trp 


Pro Thr 


Ala 


Leu 


Phe 


Leu Ala Phe Leu 


Pro Ala 


Asn 


Phe 


Asn 


Leu Tyr Tyr He 


Thr Gly 


Cys 


Phe 


Gly 


Ser His Arg Ser 


Phe Glu 


Val 


Pro 


Lys 


Gly Thr Leu Ala 


Met Gin 


His 


Gly 


Pro 


His His Leu His 


Ser Asp 


Gin 


Asp 


Val 


Leu Trp Ser His 


Phe Leu 


Trp 


Met 


He 


Asp Lys Phe Thr 


Arg Asp 


He 


Ala 


Gly 


Tyr Phe Phe Gly 


Val Gin 


Val 


Leu 


Leu 


Ala Trp Val Gly 


Asn Gly 


Trp 


Ser 


Phe 


Val Val Val Tyr 


His Val 


Thr 


Trp 


Leu 


Tyr Arg Ser His 


Glu Ser 


Gly 


Asp 


Gin 


Leu Ala Phe Gly 


Glu Gly 


Trp 


His 


Asn 


Arg His Gly Leu 


Gin Trp 


Trp 


Glu 


Phe 


Leu Lys Lys Val 


Gly Leu 


Ala 


Arg 


Lys 



: 5 

I£?|J©M£ : 1 8 
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mnonm momm ^dna 
w&\ : 

ATGACAATTG CTACTTCA 

mtm^ 6 

@e?'J<Dg£ : 1 5 

mmvw. : mm 

h^ny- : MR 

GCTCTGGGGT TGTTG 

B£?iJ#-*§- : 7 
S5?iJ<Dg$ : 1 5 

ie?ij<dm : mm 

KJiJ : 

CAACAACCCC AGAGC 

EfiJM : 8 
Bg?iJ©g$ : 1 8 

mn<Dm mm 

2 8 
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RTGRTGRTTR TTRTGCCA 
WMOM ■ 

Wi?l}®mM : fife ©TO £>j£DNA 

mn : 

ACGTCATGGC CTGCAGT 

■■ i o 

K?IJCDS£ : 2 6 

mn<om ■ to 

fE?iJ©«3S : fill© TO -a J&DNA 
CGCGGATCCT TAGTTGTTTG GAGACG 

m^m-^ : 1 1 

BE^iJCDS^ : 2 5 
@S^1J©M : TO 
MOft : -*«ft 

S£^iJ©«ffl : flfc<DTO ^EfeDNA 
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CATATGACCC TTGCTATCCG ACCCA 



mvm^ : 1 2 

1B?IJ©S$ : 2 9 
: — 

IE?"J : 

AGCTTGGGTC GGATAGCAAG GGTCATATG 



3 0 
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» 3£ cd $5 m 



3 1 
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10 • 20 30 40 . 50 60 

des9var AL6LLLLYL6GWSFVVW6VFFR I VWYYHCTWLVNSATHKF6YRTYDA60RSTNCWWVAVL 

• • > ••••• • • 

■ •■ Ai ••••••• ••••■•* * • 

MSCD2 LVPWYCW6 ETFVNSLCVSTF LRYAVVLNATWL VNSAAHLY6YRP YDKN I SSREN I LVSMG 

240 250 260 270 280 290 



des9var 
MS CD 2 



VF6E6 

:x 

AVGER 
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12 



(kbp) 



20- 
5- 

1- 



■ - ■ - ; 

' > , * ' ' ' " ■■ v 1 - 

> : ' * '\ 

^ '-- ' 
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des9nid 
MSCD2 

d e s 9 n i d 
MSCD2 

d e s 9 n i d 
MSCD2 

MSCD2 
MSCD2 

des9ni d 
MSCD2 



10 20 30 40 SO 60 

MTLA 1 RPKLAFHWP.TAL FMVA I H 1 6ALLAF LP ANFNWPAV6VMVALYY 1 T6C FG I TL6WH 

^ • * • • •••• ■ ■ i »■••• 

00E6PPPKLEYVWRN 1 1 LMALLHLG AL Y6 1 TLVP SCKLYTCL F AYLYYV I SALG I TAG AH 
60 70 80 90 100 110 

70 60 90 100 110 120 

RL I SHRSF EVP KWLEYVLVFCGTLAMQH6P 1 EWIGLHRHHHLHSDQDVDHHDSNKGFLWS 



• • • • • 

• ••■••••* •• 



• • • 



RLWSHRTYKARLPLRLFL I ! AHTMAFQND VY EWARDH RAHHK F S ETHAO PHMS R RG F F F S 
120 130 140 150 160 170 

130 140 150 160 170 

HFLW— Ml YE I PA— RTEVDKFTRD 1 AG D P VY RF F NKYF FGVOVLLGVLLYAWG EAWVGNGW 

X# • • • • ■ • ■ ■ 

• «•••• • » • t • « « a ♦ • • • • 

HVGWLLVRICHPAVKEKGGKLDMSOLKAEICLVMFQRRYYKPDLLLMCFVLPTLVPWYCWGE 
160 190 200 210 220 230 

180 190 200 210 220 230 

SFV — VWG I FARLVVVYHVTWLVNSATHKFGYRSHESGOQSTNCWWVALL AFG EGWHNN 



TFVNSLCVSTFLRYAVVLHATWLVNSAAHLY6YRPYDKN ISSREN I LVSMGAVG E RFHNY 
240 250 260 270 280 290 

240 - 250 260 270 

HHAYQYSARHGLQWWEFDLTWL 1 1 CG LKKVG L ARK I KVAS P NN 



• a • t • • • t t • » . • 



HHAFPYOYSASEYRWHINFTTFF IDCMALLGLAYDRKRVSRAA 
300 310 320 330 340 
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